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(54) VERTICAL BOAT AND ITS MANUFACTURE 
(57)Abstract: 

PURPOSE: To prevent slip and to make the 
deflection of a wafer smaller, even if heat treatment 
is performed loading a large size wafer, by providing 
supporting protrusions at supporting parts for 
supporting members, and arrang ing those 
supporting protrusions within a specific range 
crossing the peripheral brim of the wafer 1 and 
reaching parts closer to its center. 
CONSTITUTION: A plurality of supporting members 
3 and 4 are arranged in a vertical direction, and a 
plurality of semiconductor wafers 1 are loaded 
respectively in a plurality of slits 7 and 8 formed in 
those supporting members 3 and 4 at specified 
intervals. In a vertical boat such as that, supporting 
protrusions 11 and 12 are provided at supporting 
parts for supporting member 3 and 4. They are so 
arranged that the supporting protrusions 1 1 and 1 2 
may be at 50-90% of the radius of the wafer 1 
crossing the peripheral brim of the wafer 1 and 

reaching parts closer to its center. For example, slits 7 and 8 are formed by cutting platy 
supporting members 3 and 4 having cross sections in arc shapes, made by cutting parts of 
pipes by about 2/3 of the widths or more, for example, and supporting protrusions 1 1 and 
1 2 having narrow areas are provided at the tip parts of supporting parts formed by them. 
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(57) [££] <«iEW> 

©5 0~9 0^— b> htcjfer^i^©^^*®^ 

L < «ftS4 5 * -1 5 0' ©ffitWBtti U ^'Jjh 
£K©iH©ift 2/3 fcLBCfofc ii/^TJ&JjJEt, . 

v HKJ:-»'riiIia.Sftfc3d*au»©»f5e»»{c 

a3^ee*awt-c. x8^#$x"©ws«»*iH*. 
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[ Iff #Jin ] tffl»©3a«B«*l8Efri*Ucl»iJor. * 

r. »sa#2&#$x/\©j*HiiarajH*.riwwF*>tc 

9 x ; \ © ¥g © 5 0 ~ 9 0 % (C ft & <fc 5 leg L tc C t 
6©3y#gPt*tc^T5£©rai!i-C^$*a)tjg^©x y ? h 

k ^ tietim&cD^mfcv x ^ *ffits-r a *:«>©««§>* 

- h©i3jt*ffiK*5tir. fflg(,>ffi©i@#i6)K:«©iH© 
m2/3W.±KMc-?-cm\ X y * l-*:Jg|j3EU -€■© 

f£, «©— #©waraB*»6* i * y 9 hccip2 x y ? h 

jfeflj f) jAfr c i CCfc 9 58$9^©£ttflS&tclfei,>n9t© 

[0 00 1 ] 

*lSlKIB5ULr. *tl6©3d*aW5f{cBfS©IHIW"CJ!5JiS 
3ttfcffi&©x y -7 h{c*ti-€'tifl»©*SW*'>x^* 

[0002] 

[fi£*©i£ffi] ¥SM*£x^©iHb • tttM&fflier 
B. SM»©*»(*">x/>*->x/Nffl#-htc8lKOr. 
*©**"Jx^ffl!K-hSr4t»jPrtfflK«AL"C. *C 

rBTa©«l«ffli*fT9. 
[0 00 3] tttSrtP©«8i«:iei;rias>P- 

[0 004] fit*©IBBSJi«- h B. tt»©-?xy>t*T 
(W*.«4*) ©WJB«©3m»*W«ISttrW«:E5»J3ti 

•cos. *ti6©3t»a»#«:Bff3e©iaiwra«©xy 
■etisa»©*»ft^ x^*«tt-r a. 

[0 00 5] Sfcfc©^!!^- h B. a#. ^r©3^W 
*t*i|5l-|Rii««5©#t#-C*oA:. W*.B, ttrSJBKB 
PWB*>QftJBft fc. C©«fc5ftKffiJBtt©#tf 

(cjf^snfcxy-^ hB. ^©usa^x^©?!-/^® 

hJCi-p-C^Sfifc^ffiO^x^RS^©!}! 

[000 6] — A-M©^x^©#gj£^£j|gft]<*-fc!- 
-S#S<b0t:||^BS6 2- 1 2 8 6 3 3-«f©J: *> KRSffi 

g£ m-r ©*5SiiTiisffii <c z> . 

[0 007] 
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«£*©«SUK-hB. ">x-"j*HIHR*33rr4 

i><D-c$>ztcisb> 1$K9x^#;*£ft^-i£©&©K:ft& 
tconr. ^x^B-ewaar^a^tf^-rs. -to 

-r. 

[0 008 ] S fcfc. 3a#aW©3a$»# , J>x^©J*JH 
10 MW©*£fiB!*t/t(,»a£. «F3e©3£SF8W*«c?tfai6* 
?<Dtclt>> #(C^x^*SA#ft^ffi©^© 

«cftstconr. ay »:/©#6£MS*«mdt*. 
[0 0 0 9 ] ^x^fctf- McfflLAftf ■£>/<:«>«:. -5 
x^©»Att*WK:ti«TS l »©3t«F8W*©IBH*f 
xw©^SJ;i5 t>A"*< 0Tt»/c. -e©/cisO. 3x^* 
«K-h©Bfffif4«K8ll(Ofcttfli-C. $x^©»A*&* 
«Kt4B-r43a#»t*©«W«i. $x-"©iN>£. -5 

x^©jfA*[o]i©ft-rfte* 5 9 os£<ia>k: <m« 
»s) »r«»cc*-&©**&c»-tfi»r*4#. ^©«ift 

20 *j©-C&-5><»:. 9x^©fi,k#9x^©»Atei!§ffiiJtC{a 

■r s*tft-r s 2 o©3a*ij«o«wi8BixB-e©ia« 

ttftg-rscttcfto. ^x^©jfA^(SJtc{is-r?) 

3d*a»*«:ffi»ftffl*Jffl-»-ci,*5. «*.«. £x^© 
»A^ffl'ifc(4g-rS l*t©XJ*a*tK:7 0-9 0%© 

[ooio] sfc, m^amm^~-v<o%nmi<iy^.n 

r. #«:'i7x/^^lrft^-ffi©^)©(cft•5^conr. x 
y » ^©»SfeflK*i**irr4. 

30 [0011] ^x^t^yffiS-rSfCBRU-CB. ffit5^*i 
6©JIS©eitB«H*4l>Bei»KJ:4*». ^ff$t«J©3£ 

»aj«{cBfS©nnBTjta«3*iteffl»©^ y v h <«> 

©<!:C^*^©'5x/^^©^£^^>&^], ^gPWft'fx^ 

rtgp©iaa^©sH£ft-pTi^„ ^i^iiMSi 

««tt^«:j;4«U6**«. ^x^©}fA^iSffliJtcfcig 

■r**hai-r * i ^o^w-co^iao^ y ? 

©MHiftO. ■>x^©«iftra*a*ffiT3'B , ri,»fc. 
[0012] commit. c©«t 5ft8£*SctB©^li* 
8??HLr. **ft^-j£©«>x^ft8MBur«mBI*Lr 
40 W;^#4i;6lr>ii4K, ^x>-N©^fi?:/jN$ 

[0013] 

[RB*»8rt-4fc«b©¥«] 3MB©»1I6WB. S^t 
©3t»9J*t*«*|nHCE5iJL"C. ^-n6©5:Jt3i5W0Cgf 

3E©iHHt?««3tiA:aHtt©^ 'j » h ic-en^nis^© 
^flox^ifiMsrsfcActtat^-hccjB^r. X 
mPt*©3tl«U»«:3[i^Ua*«wr. ig^^Ji*^ 
x/N©^fJH,#a5?re^.-C4'*SF , 9(C , ?x^©^S05 0 
-9 0%Kft£J:'5K:ieSL/cC££#S*£TSf8S* 



(3) 

3 

[0014] wm<Dm2§twa, m^KD^mmizm* 

ruj3=. rcj ^©J:5&KffiJfctK£Wirst£© 
0W4^B^j^r<jffl$, tlj^, rvj 

ryj ^©J^Ct^KfcKiAfcU 5* -1 5 0° * 

fc^-ris i * y h ZBf&u. *<d'&. $©— ^©fiJffi io 
c <h i -r h ©»&#&*££ t l x ^ 

[00 15] 

[&I£©£MI] C©#8IJi©l»i2#- l-iCifttf. ^X^ 

©si*. *y ^^»^*fi«-r*»*3W*i. <t 

< y ? ^^.(Dmmsi^m^K.^ i». c ©#pj! 
©*bs#- i-^tMTnii, ^©^iistffifftt©^ 

±<t. (IMaaig©^IBMSffl*s3eStr*«. 20 
[0 0 16] SetCfffflJCjffi^Si. SfSgSB*** 

©*MMiW*a*.-C ■> i^©n>**»> ©»fl-*3a*f * 
jB*as*3a$-rsfE*©«s#- nc*6tite^.^w 

?S3nSo WA'tf. x^£tf-h©Bfi£{ig{c 
ffltS 0 fc««|-t? . £ x ^©ffi-i>#s $ x ^©# AteiSflJSc 
ttBT4*rar*- & 2 o©3»S»t*©38#»ailll*e>ffli!i 
Cc»AWJ«:fitg-rs©-C. ^x^©jfA^^»cfiFg-r 

*3mawt^©is»flffl*»e*3ft*. ^-rn«. ^ 30 

T©3dt»WKif»&ia£K#H3h*©r**. -tti 

So 

[0017] *fc. C©»fB©l8ffljK- HC«fc*i«. % 

WZil&ttVx-^oW-ffl&Slzm Z.X V x^©^^ © 

siJ#£3£}ff&©-c, $x^©*i-»it»*33#*-aiiE* 
wcjttao-c. ^^©saKis^sfcflW-rs.. 

c ©$»* x ^ *s^c |e & © 4> © ic ft Z> tc -3 *i 

rgi^tcft-*.. ^©*S*. -?x^*s^Lfc^^ y ^ 

U/cO LTg B a B ^iS^-r^. C i*ipMt#. 40 
[0018] 3 ^f^Si^x "©*»»»*» 

at^xm©^^©^*^-^©-?. &bvxd 
©£*&*»& < % 0 . ^asffjfc ■> x^rtgpcjas^^© 

fttt<£jzZmfcl)i>mSttj:Z>V xm©x 'J -^^i 

ft<fto. vx."<Dmfim&g&iwft±?z>. so 
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[0019] C©^W©iliift*a«cJ;h{i. #«£©«£ 5 

ct^ft^£#-rsfltss*- h zmit)X®mt>cfr-?m 

C^ffiS-CfPSCt^T^S. ^ttiSffig©* y » MIR 

o-x y f rsmzm? *«hljk- h s^s^st * <t # 
tc. c©#£Bj©$^:££«eief©2teii£#&»-rs„ 

[002 0] $ L < tt. fi£*©tli§?#- F t 

tmux. 3mmt<Dmwmkz*i*<?z>cticj:<r) 

a&K*l6j±3tt4. ffSU*r9ffi9R©fSEBt*0. 3- 

3. 0on J 0f$(CW$O<M:0. 5~2. 5cm 1 ) X$> 
S. 

[0 02 1 ] 

Hl~7ttC©«l!©»l*afcWcj:4ia3S 

tf- hfcjSt/rteD. 08«C©#fcHjj©IS2|l56WcJ: 
&gf39#- t>-r*i©liiSfl|{cfc<,>T 
*>> IfBStf-H*. *»©'>*-'M*8M8-r4t©'r* 
0, ±T-«©«KBse#K2©M(c3*JW± <f*»W 
tC«4*) ©5!}#a5M3. 4. 1 0 4*5$a^ffijK:i2?iJ3 

tirt>s. -ene>©^#gBW3, 4. io4«:^tS©^ 
pgrit^[S]{cfaorjf^sti/cffl^!©x <j * h 7 . 8, 
1 0 8{c-en-en^©^x^ 1 zmm-rz^sictj;-, 

-Ct,^. ^gPtt3. 4, 10 4«, l,»-rtlfe*fflfil>« 

[0022]^y-^h7. 8. 108 #*£tK2:}#SI3tt 
3. 4. 1 0 4©itl©*vl2/3«± <5?$L<iJ3/4 
Hit) iCt)tc^X^}K)ih^xm^X $>Z>. Lfrb. X 
'J h 7 . 8 . 1 0 8 IC i ^-CiS^ScS nfc$f#g|J^©^T 

ssp^ (Mx.i£%$n$fift) t,cmmm<D3z.&$m 1 1 - 

12. 1 1 2 4gtft. 3£}^eil. 12. 112*5 
•i;x^ 1 ©^^Jlilta5*^r'5x>'^ 1 ©tfj^afrjOSB^ 

1, 12. 1 1 2 KJ: 5 9x^1 ©3t}#r}<^> 
■^x^i©^i a^eial'Cfltttcffig^ti. Lfrk'y 
1 ©^S© 50-90 %<D<m&P K.$iX*>x." 1 © 

^^sp^ax.'r ^x^ i ©tp^o ©gp^*3£}#-r-s 

[0 0 2 3 ] g#3:?#S|Stt3. 4. 1 0 4ttl»3t>*tt 
K^tWRffl-C****. Sl-7CC7r;3nfcmi^ifeWI 
©a«S!*- htCfc^T«. «TO#SPW3. 4«R«© 
-SP^?:WWOfc»fffiT- ^^ttXttRSM^O^©* 5 
ffifflSnrt,^. C©ffl©^NS»W©fc©&L-CB: 

r<j©^. tlj^. r j j ^. ^-y 5>ff5. -e© 

CCL/fc*i-7-C^L-ro*E<-rSC<!:4)-Ct'2) < , S8©^ 
Jt«K*«,>rB. 3a*SWi0 4tt. ^^RScc^c-p 
fc«0^T*5. Ctl6©SttS:}#SPt*3. 4. 104 

[0 024] S^iaSrKttSCiCCcfcO. ^x^?fil 
^gpr©^:f#Jgfi!t?:iSW. ^x^^^giJT©)?.^* 
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[0025] %.nmm<D&2i*'5i."9\-mm$iififibtiti 

4. £x^&5a*a»IBI©#*^*l*<C4#-C# 
4. 

[0026] ^x^jt&Btt^x^Cfcfr^fifcJrtf 
[0 02 7] rK- h<DWMt*. 5^*7^, ISftS*. 

tt*. #t&a. ^fsaii";=i>. s i nrts^oi^a* x0 
i>„ 53i#7*©*§£. «st#«sa-c***». ft©ttK 

©atettttSSCfc**. 6ft£„ 
[0 028] *fc. 0^L/c*ffifflr«4#©£f$a5ft 

[0 029] feTF. IfU 2 ©|giS#l©&**f¥ 

MHcuwii-rs. 

[0030] a i-7 (Dmimmm 
air. la i ~ 7 Km?nfci i simm©*^* h *k 
nj-rst. c©miiisswc*ji,^r«. ffl^©s&-5 2 20 
aw©»f ffi¥na«©««3a#aw 3 . 4 $ tir 

333SIM*3», **©**t»Kffl*ratt©«a*S3#» 
£&©* 'J » h 7JWJB&0IHHD 1 (04 ~ 
5) er£K*a*30#»»3©tt©tt5/6*rttDi^ 

ftcDftffimcmmm i o~ 1 5 omm 1 ) © 

i i sbwc. 3tJ#^*i 1 1 #?x^ l o^ffl 

MCSt-pT^S,, 30 
[0 03 1 ] ffe#. Vs." 1 ©»A««HIB«:{a«r4 2 
o©*h*i-J-*3£J#W*t4l4, tt*©/h3t»Wffi*PH!M* 
©Ktf3B5»tt t?* 0 . £$!©* l> * h 8 *qffig©nM 
D2 (06~7) £r£K««a#Sttf3©tt©*J4/5 

ar^OiiA/cjMKL-t&S. h7(cj:-3-cia»S 
3*iteXJ«P»©jt»»»«:*i>B8l (01*. til 0~5 
0 mm' ) ©3£}3#Ejt§i 2*RttT. 3d#£i@l 2**$ 
x^ 1 ©ft®** gfl£jB;ir 1 ©*:*$») ©SB#P 

[0032] sua?©* y h 7 . 8 «. ^-n^nii!i©tb 40 

tlffi>J£<.>ft 1 X v h 7 a . 7bi, IB©tt«tt3*<r>!ir 

[0 03 3]»£U<«. $x>M*sJ*-h©»f5£fifc« 
ec»*lyAi«a«'C. »i«©3^F^iBl 1. 12(0:5^ 
x^ l©3t}$#.f> |-«, ^x/n l©tfM>l afri=>l5]<i> 
Rttccieasns. *©^R«^x^ 1©* 

S©5 0~9 0% (S6CCSai/<«6 5~8 5%) © 

tfi'M ©«-H»W*iBiL* «fc 5«cl3«-r 4©*«*f * b 
t>. 50 
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[0 03 4] S/c. cne.©3t^l 1. 12tCj:S 
•?x^ 1 ©£##-< > h©»* H»Ea*S*4t»«» 

i#gPl5t 3 CD^a l l i, ^x/M ©cb^l a <!:. £x^ 
l©#A*l*JXt©tt-rftfl[A3W<fij7 5-1 80S (» 
OS) tt&£<fc5&Cf5S-r-5. fife 

^x^ i ©»A«ffifflj«:(sira-r4 2^>©*fi?ir 

£1351*4 ©3*5Sl 2 <!:. •Ji^lOWlai. ^x/n 
l©»A*|S]Xt©J&-r^eB*s«)3 0-1 20g(}f 
«l/<»3 0~80g) tc&SJ^KWr*. 
[0 0 3 5 3 Ctt£«SIo/c£&#>('> h©12B:£ft* 
4t>l4»E*ffi©*A#*arai/r. -fx^ 1 fcstf- h 
©Bf SffiSKflMKL fcttflR-C. ■? x^ l ©ttAtttffflltc 

ttar4 2#©3a#»tt3©^iBi it. ftw©. 

^ 1 ©JPAf&iSflWtc&B-T* 2 o©*f[6rr£ 2#©3d# 
8M#4©§S@1 2<t#. <i/xv> i©tfi^i a*ii0*>-3 
■Jia i ©if A#frx tWtt&MicftL-cmi&icrj: 
o-CI,>ii^(C. 3x^ 1 ©tfMM aSilflAio-Jx^ 
1 ©*PA*ffiX iiSW77lS]©*SN«Cjftor4> ^*t^5C Tj: 

o-rt^i. -r^r©3tJ#d<-f > Hfc^uc^a*^^ 

•5. 4*©^©^fi/-»*-5->^A s MWtC^^„ 

[0036] mi-7(Dni&M-ei£m£tir^z3m$ii 
tt3©«j655rffi©— «*tt9if*i. a-rn4«:^-rj: 

ft*©**l>WB*Ratt©««S««IW3*» 
*J:9«:R i S*Bf3e©««:«»fi-4. mtf. ?fSRl 
WOmmt, ftSR2#3 4mmT*6Hf?:Wl 
r. UMiO 1 £KH*PMtt©«tea#»t#3©Wffli8 

tcts-rfte^i o ostc^si^tcfs. i^^-c. 
c©«fc *> ttKn*nat«©«!tf3^FaiJ»3 «cBf3e©m» 

Dl (0"l^.«12. 7mm)S«:itiWl («tf7m 
m) ^rWO^otf'C^O 1 A^OMe 0~8 OS (04 
(C*jW486I!IL 1 . mtf 3 OmmtCffl^-rSftS) © 
IlKbfcoTU ^ !i ? h 7 a^rU-if-flim Bf 

*D?St*!-jT|g»4. ^-©<h#. [K®¥R?Jltt©« 
«3ataW* 3 ©-# ©fffli&ffi 3a©4C5«Citi^01*> 
6^S©»gP3 b*»-r„ ffeMj©»SI53 cltttti 0 

[ 0 0 3 7 ] yctt. *©««3£Jta**3©3«SI53 b CCffliJ 
^ffi3 a*6^1 ^ 'J f h 7 a*T*IW2 (Wl^.«3. 
2mm) ©^2XV -j Y 7 *-f 
^«5jAtfC<!:tCj;»3. SStC^-ri^JC^x^^SB^ 
©ife*fl»K*t>^© I >x^©^5sai i*»«E-r 
3^2 1 1©BJ3H«. PIx«l. 9mintfci. 

[oo38]^i*. mi-7<Dmmmvmmstxz^i> 
fl^©/J^^ t>*©KH*n5B«©tR«3a#fftt4 ©s*a 
#£©— Pd^iftBj-rs. srft^o/J^t^n^efje© 

ifltcW*ft5o mi*. ^SR3*U7. 5mmt F*g 
SR4**1 0mmt?*4nS&WIKLr. «f*0 2iK 
ffi¥R3I&tt©tgt*3a$Si$tt 4 ©USffliJ^ i ©fiX-Tft StW 



7 

2 2 5K«:&SJ;5«:-r4. itt^r. BUi$<Dtftffi*R3I& 
tt©««aJf»«3«C«jeOfcBf3e<DBHD 1 
12. 7 mm) iC^Mt, C<D<k 5 fc»rffi¥R?lM*© 
«ttSR»t*4«:BfS©IHHD2 (0W.K12. 7m 
m) (m«7mm) Rc;W0 2^6©ft 

g 1 8 0 &<Dm U»J^8a4 U— tf-ttllttL USE 

2*6J»rtt2 0BKW»SB4 b <b^4 0SCD38SB4 c# 
»S. tt2 0a©*O»»4becKffi*Ra«(D 10 

««S»»»4(Di«I4a*6*U'J » F8a$t 
«W4 (Wi«3. 2mm)©82^y!?h8b*^ 

33#9SBl 2*»j«r*, 2©iS3tt. Mfctf 

1. 9mmr*0, g6igl 2©fflW5tt* 09Atftt3m 

[0039] Bra5*nasttc!>fit*:3^ai*t 3 . 4 c?>4 # 
[0040] m8<pm2mmm 

[004 1 ] 4 *<DWrffiR«1*©3a*S»* 1 0 4 £*8f* 

ipjtcsi^tc^TtciBSL/n^. cne<D3:f#Stt* 1 o 
4(D±*iS8|JiT*«SaPtc«*ti*Wa 1 o»s^aiig 

Tfcil^, ^x^ 1 ©#A#&«Sffl!JK:ficB-r4 2*(D*f 

6C{iKT4 2*©3*l*J'J"4^BBt*l 0 4», "r**^ 

«W5te***ur«*oascs««^»«i 0 4* 
GSfflLr&ja*, c»rnficurfc, 3O*»tti0 4tt» 

ffi»»0. 3-3. Oan 3 (JfSKttO. 5-2. 5 
an 3 ) 04><D£ffiffl-r£o 

[0 042] W38#»t# 1 0 4 £^£©13— HNfrC« 

©#AJ^«(^tMrs2o©»^r*x»aw«. £ 40 

^ y * h*Bf5ecE)IHIWc:iCCR«tt^aW#5 
©WflB^6*h*tiB©»2/3 *rW0^"CJgJ5R-r 
&o fife*. •5x^l©#A»ffl»JCCffiB-r-5 2o©»i$i 

rs^aswtcfe. £»©»i*y* nffii&w*^ 

l<D#A^IIIfclftBr&2o©*f|ft-r*3£»»Wl o 

4 tia— ©^•3*r3£»»tt©iiffli*e)«©»3/4 £ 

-CBfSO*! <WiL«3. 2 mm) (D^2X y * F*^-f 

+*>F#*#-rtt9jMfC <!:«:<* ?k ^x^^gf so 



OTWe- 1 69 0 1 0 
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fto^mcm^mmov ±^m<D3Lfim&i 1 2*« 

0, 9Sei2<DiH«, «*«JKj3mm-C** 0 

[0043] c*i6©*y * h i o 8tcj:^rai^c§n 

m* ) ©XfigSfil 1 2^-5x^1 CE)5^J9«S*iH*-C 
$xr* l (D^JfeSFO <DS»«tl«- * J: 9 tclf /&*T£o 
5f$U<tt -5xyM*#- hOBfjettBCcWS Ltett 
8t, «ra©£J$2Sfil 1 2tc <fc££x/M G>3E*#sJW 
>H*. ^x^KD^l a*>6>El^ni*tC|3B3*i. 
^■WCflt^i^ 1 OD^SCDS 0-9 0%CDM^P^C 
*£J:5K:U ?X7W(D3a#sJW> h^T^x^M 

©j*Hi»»*iB a & <t 5 cceb-t 

[0 04 4] Sfc. Cft6©3d#36ei 1 2CCj:-5-Jrx 
^ 1 ©303 > h©*f * Lt>eB#ffi*St>tt#E# 

[004 5 ]4*5, H1^7©HSS«|-C*>. £/c08© 

*oar. H2xu 9 h*jBJss-r*<k, Juliana 

< ttOX. arJBXriAK:^ y v F±#©«l£#faJh 
[0 046] $ fc, 8U'j-; H&3E?*te S i 
[0047 ]^ 1 -7 ^cmLtcm^S Y >^X/\^S 

[00481 ^1 fc^T^x^©fc:b#*W:* ttfHWc 
3jcfefc*>©"C*S. ^Jt»W«:4*ffioteSe*©*fl£-r 

[0049 ] it BMM*m>. ^x^^O, ^y^ 

^aafes^feH^/co ^2 tc 1 0 0 0 °c, 100 B$ra^ 
i b»© «5x^*o««:u-if^-r^cm-raH3ei/ we* 

[0050] 4 fc, a 3 ccaftsaaaox y ^ ^^s^ 

[0 0 5 1] CC0<fc^CC, #«?8BittSe*©#- hiJt 
cc»*3WB«>6hfc. ^tc^ y ^ 

[an comM<Dmimmuc<i:£mm#~b<Dum 

[B2] Hl©l^?K-h©lHBS«:*-rjEffiH. 



(6) 



-c, *ra««©* v * h»H©Hnii8*H4/c»tc«iiisiy 

[03] Hl©«ffl#-h©«B»*^TSffl!lffiia. 02 

»»« **nfHr* n . (a) »^spt*©— sp* 

(B) ©ffllJ*6JlfciaT?*0, <B) tt (A) ©i v 

[0 5] Hl<DlBffl#-h©3t»ai»**^-rHr*f5. 

(A) tt*S«t#<0-»* (B) ©£flU*6JftteH-C* 
0, (B) tt (A) OV-V8K»ofcHfrIHt*4. 

[0 6] 0 h©ft*©/hSC^J*SBtt©« 

jfiag**"rHr*«5, (a) ttjQ$aw*©— 

(B) ©£WW>fcmfc0-C*»J, (B) tt (A) <DV I 
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: [07] Hl©«Ba#-KE>ft*©^S^XI*aBt**m 
•T0-CAO. (A) tt3tJ#S»#©— SP4 (B) <D£ffiiJ*» 
6mfcHt?*0* (B) tt (A) <DV I I -V I imtc 

[08] C<D»W©»2Htt«fCJ:*ttBl#-KD-» 
**-r. 0 1 OBSS^OHKiWlS-r SKffiH. 

1 

1 a ^x^CD^fr 

3,4.104 sataw* 

7 , 8 , 10 8 ^'J-;h 
7a, 8a SU'J-;h 
7b, 8b » 2 ^ 'J y h 
11, 12, 112 
♦ 

[an 













lfSffll'>^ ^ 1/ - y 3 > 


30-180ym 


5 ^ m 




U - f 7 ^ ^ n If 


1 5 0 n m 


< 5 m 


[*2] 




[«3J 











5 0 0 ^ m <5itim 







X 'J * ^ 


X U * <cn) 




7 0 


0 






(7 0) 


(7 0) 


(1 0) 




7 0 


0 






(7 0) 


(2 0) 


(5) 




7 0 


0 






(7 0) 


(6) 


(1) 



j^A son < c-iooo°c-iioot:-*i 2 5 9r^iioox;— m v 

(U- MC/oii ) 10 6 3 3 5 

sa&b® *pa «oo t c-iooox;-iioDt;-n50 < t:-iioo fl c-*8oo t 

(U- MC/nii ) 1 0 3 2 2 3 

(U- ht/nin ) 5 2 I I 3 



ftm¥-G- 1 69 0 1 0 
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